Thermodynamic properties of globular proteins and the principle of stabilization of their native structure.
A semi-empirical method has been used to estimate the thermodynamic parameters of hydration of buried surface areas of ribonuclease S, lysozyme and myoglobin from the model of complete unfolding according to Ooi et al. ((1987) Proc. Natl. Acad. Sci. USA 84, 3086-3090). The buried surface area of proteins is considered as the difference between the accessible surface area of native protein and the completely extended polypeptide chain according to Lee and Richards ((1971) J. Mol. Biol. 55, 379-400). The contributions of nonpolar and polar protein groups to the general value of Gibbs energy, enthalpy, entropy and heat capacity of hydration have been determined. The obtained results on the thermodynamic behavior of proteins in the process of complete unfolding are in good agreement with the results of microcalorimetric studies of thermal denaturation.